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UM" delete "may"; 

et" delete "be" and insert --is- 
delete "equal to zero"; 
to" insert --the--; 



line 18< befi^re " thanj/delete "greater" and insert 

less--; ajra 

/ v^^-For-^ »/han" delete "less" and insert -- 



line 23 /before 
greater- - . 



Page 16, line 10, /after "and" delete "J 2 " and insert --J 2 --. 



IN THE CLAIMS: 



Please delete claims 2-3 and 15-16 without prejudice. 



Please amend the claims as follows: 



1. (amended) A direct current sum 
comprising : 



bandgstp voltage comparator 



a summing node ; 

a plurality of current sources connected to the summing 
node, each current source supplying a current to the summing 
node and being connected to/4 power supply voltage [, wherein 
the current at the summing/node is equal to zero when the 
power supply voltage ^sVqual to a preselected voltage] 



wherein the currents 
bandgap equat ion : 



:qua. 

ces /updIv currents according to a 



Ki(Vcc- v t) + K x V T =K 2 vJ+Ks&T/q) 



where V. r i» the i/ow pr suddIv voltage, V T is the threshold 

. , » j i ^ *. 4- „~ -.^lt-ta^-rta anH If T / rt is ecrual to a 

voltaae . V Qg is 

thermal voltag^ where k is Bolt z man's constant, T is the 
temnerature dv kel v i n . a is the electronic charge, and K ^_K 2 . 
anH K. are constants ; and 



an indicator circuit having an input connected to the 
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summing node and generating 
responsive to voltage change. 



ical signal at an output, 
the summing node . 




'4. (amended) [The dlarect current sum/bandgap voltage 
comparator of claim/3 # ] A direct current sum bandgap voltage 
comparator comprising : 

a summing node ; 

a plurality of current /Sources connected to the summing 
node, each current source /supplying a current to the summing 
node and being conneo£fed/to a power supply voltage; and 



an indicator cir cuit haying an input connected to the 
summing node and generating/ a logical signal at an output. 



supply 



responsive to volt 
currents sources 
equation : 

*i (^cc-^r) +K X V/ T =K 2 V BE +K 2 (kT/Q) 



changes in the summing node, wherein the 
currents according to a bandgap 



where V„„ is/ the 


power 


supply voltage, V T is the 


threshold 


voltage, Vj£ is 


a base 


emitter voltage, and kT/q 


is eoual to a 


thermal vcAtage 


where 


k is Boltzman's constant. 


T is the 



temperature in kelvin, a is the electronic charge, and K^ , K 2 . 

and K ? age constants and wherein the plurality of current 
[mirrors] sources comprises four current mirrors. 



i ^ 




(amended) The ^Lrect current sum/bandgap voltage 
comparator of claim Ji t wher^n^the^flrst current mirror 
includes a plurality of^t,ransistors and supplies a current to 
the summing node defined by K/(V CC -V X ) [, where V cc is the power 
supply voltage and *V T is aytfhreshold voltage in the first 
current mirror] . 




(amended) The/dire^t current sum bandgap voltage 
comparator of cl^aim^, wherein the second current mirror 
includes a plurality of transistors and supplies a current to 



/ 
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the summing node defined by^KtV T [ , where V T is a threshold 



\ 



voltacre in the second current! mirror] . 

/. (amended) The direct/cuiirent sum bandgap voltage 
comparator of claim%,/where*fli the third current mirror 
includes a plurality of -transistors and supplies a current to 
the summing node'de fined by K 2 V BE [, where V BE is a base-emitter 
voltage defin'ed by a selected transistor in the third current 
mirror] . a 




9. (amended) The direct currentsum bandgap voltage 
comparator of claim 8 further o^pipVisin/ a clamping circuit 
connected to the summing node /'wherein 7 a voltage swing for the 
gumming node , responsive to crfhanges/in current supplied by the 
current mirrors, may be set/lLtween selected voltaqes [for the 
summing node] . 



10. (amended) The direct current sum bandgap voltage 
comparator of claim &/ further comprising a cascode stage 
[interposed] located/ between the summing node and the current 



irrors . 



a summing node/- 



a plurality 





14 . (amended) A zero power circuit comprising 
a first circuit; 

a direct current sum bai>4gap voltage comparator 
comprising : 



sources connected to the 



summing node, each current source supplying a current to the 



summing node and being connected to a power supply voltage [, 
wherein the current at the summing node is equal to zero when 
the power supply voltage is equal to a preselected voltage] 



whp.rfiin the current sources sui 



lv according to a bandaap equation 



Page 5 of 14 
Slemmer - 08/056,301 





*1 ( V CC~ V t) + K l V T= K 2 V BE +K 3 < kT / QT) 



where V^ r is the power supply v oltage. VS. is the threshold 
voltage, V D ~ is a base emitter vo ltage / and kT/g is equal to 
the thermal voltage, where k is Bolt / man ' s constant, T is the 
temperature in kelvin, g is th e electronic charge, and K^^JC,. 
and . are constants. 
; and 



an indicator cirafui^ /having an input connected to 
the summing node and generktiife a logical signal at an output, 
responsive to changes in ttae /summing node; and 

a switching circuit fy&rproviding power to the first 
circuit from a primary po/er supply and a secondary power 
supply, the switching ci/cuit being connected to the output of 
the indicator circuit, /herein power from the primary power 
supply is supplied to /he first circuit if the logical signal 
indicates that the poier supply voltage is equal to or greater 
than the preselected /voltage and power from the secondary 
power supply is supr/lied to the first circuit if the power 
supply voltage is /ess than the preselected voltage. 



17. (amended) [The zero power circuiy o 
pnwpr circuit comprising: 



f claim 16,] A zero 



a first circuit; 

a direct current sum bayfcW iP voltage comparator 
comprising : 

a summing node ; 



sutntnim 
summin< 
and 



a plurality of/current sources con nected to the 
node, each curr/nt source s up plying a current to the 
node and being/connected to a power supply v oltaqe- 
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an indicator circuit having an input/ connected to 
the summing node and generating a logical sicmal at an output, 
responsive to changes in the summing node ; /and 



a switching circuit for providing power to the first 
circuit from a primary power supply and a secondary power 
supply, the switching circuit being connected to the output of 
the indicator circuit, wherein power from the primary power 
supply is supplied to the f ixyst Wrcuit if the logi cal signal 
indicates that the power suT^plv/^oltage is equal to or greater 
than the preselected voltac/e aftd powei/ Erom the se condary 
power supply is supplied t<b tzfre f ir^t circuit if the power 
supply voltage is less than>4:he^reselected voltage, wherein 
the current sources supply according to a bandgap equation: 

*i < V cc~ v t) + K i V t= K 2 V BE +K 3 /kT/ q) 



1 



where is the powei/ supply voltage, is the threshol d 

voltage, V n - is a ba/e emitter vo ltage, and kT/g is egual to 
the thermal vol tag/- where k is Boltzman's constant, T is the 



temperature in kedvin, q is the electronic charge, and 



and K, . are nons/tants and wherein the plurality of current 
sources compri/Ses four current mirrors . 



£ (amended) The zero power circuit of' claim [16] 

is*ct 



Jit 



battery. 



wherein the secondary power supply 

>9\ (amended) The zero^power circuit of claim^Jr^T, wherein the 
first current mirror/includes/a plurality of transistors and 
supplies a current to the scumming node defined by K x (V CC -V T ) [, 
where V„ n is the^ power supply voltage and V T is a threshold 
voltage \n the first current mirror] . 

>€T. ' (amended) Thevzero pkwer circuit of claim s&*7 , wherein the 
"second current miarror._iricludes a plurality of transistors and 
supplies a current to the summing node defined by K X V T [ , where 
V T is a threshold voltage in the second current mirror] . 
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pt. (amended) The zero power circuit of claim wherein the 

third current mirror includes a plurality of transistors and 
supplies a current to the summing node defined by K 2 V BE [ , where 
V M is a base-emitter voltage defined by a selected transistor 
in the third current mirror] . 

^3". (amended) The zero power circuit of claim >2T further 
"comprising a clamping circuit connected to the summing node, 
wherein a voltage swing for the summing node, responsive to 
changes in current supplied by the current mirrors, may be set 
between selected voltages [for the summing node] . 

(amended) The zero power circuit of claim further 
comprising a cascode stage [interposed] located between the 
summing node and the current mirrors. 



Please add the following new claims: 



--27 . 



A direct current sum bandgap Voltage comparator 



comprising : 

a summing node; 

a plurality of current 
node and directly connect 
current source supplying 
wherein the summing node 
currents supplied; and 



ces connected to the summing 
power supply voltage, each 
o the summing node , 
ltage Vevel is responsive to the 



SO 1 



furrent 



an indicator circuit having an input connected to the 
summing node, wherei/ the indicator circuit is responsive to 
changes in the summ/ng node voltage level and generates at an 
output a logical s/gnal at one state when the summing node 
voltage level is greater than a predetermined value and 
generates the logical signal at the output at another state 
when the summirtfcj node voltage level is less than the 
predetermined /Value, the predetermined value corresponding to 
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